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ZOOLOGY

Growth Study of Young Gizzard Shad
BROTHER GEORGE PAHL and GORDON WILLFAHRT
St. Mary's College, Winona
INTRODUCTION: Objective. This investigation was part of
a general study aimed at shedding light upon the role of
the gizzard shad (Dorosoma cepedianum) as a forage
fish of certain game fish species. Recent changes in the
populations of such game fish species as the walleye
( Stizastedion vitreum), northern pike ( Esox lucius) , and
largemouth bass (Micropterus salmoides) in the upper
Mississippi River suggest that the gizzard shad population might have an important bearing on the present
situation.
The purpose of this investigation was to study the
growth rates of the gizzard shad in the Upper Mississippi
River during their first summer of life. The observations
and collections of the fish were limited largely to certain
areas of the Trempealeau Pool on either side of the city
of Winona.
HISTORY. A limited number of investigations have been
made with reference to the age groups and growth rates
of the gizzard shad in the Upper Midwest region. Trautman (1956) reported on the young-of-the-year in the
Eastern Great Lakes and Ohio River drainage. In a pond
which was stocked with largemouth bass, bluefill (Lepomis macrochirus), Gambusia, and gizzard shad, Swingle
( 1946) reported the rapid growth of young shad during
the late summer. In a study of Beaver Dam Lake (seven
miles south of Carlinville, Illinois), Karl F. Lagler and
Harry Van Meter (1951) reported data on the young-ofthe-year gizzard shad.
METHODOLOGY: Sixteen collections of gizzard shad were
made between July 13, 1961, and October 19, 1961, in
the Trempealeau Pool in the Mississippi River. In addition, four samples were taken from Lake Pepin. These
collections comprised a representative sampling of young
shad from seine hauls which were made during the daytime on the average of twice a week. The collections were
made on the shores of nine sand islands where the water
was shallow enough to facilitate seining operations.
In the month of July a 35 foot bag seine with a %
inch mesh was used. When the fish reached a larger siz~
it was desirable to use a 100 foot seine ( ½ inch mesh) .
A particular seine haul covered about 100 feet of shore
line. The fish were counted, put into gallon jars, labeled,
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and allowed to die. The relative abundance of all other
identifiable species of game and rough fish was also
noted and recorded.
Data pertaining to the habitat of each collection location were then recorded. These included type of bottom
(sand, rock, gravel, clay, mud), presence or absence of
vegetation, and condition of the water ( temperature,
turbidity, depth, and movement of water). The temperature of the water, in degrees Fahrenheit, was taken one
foot from the surface and one foot from the bottom in
the deepest water seined. A tele-thermometer was used
for obtaining temperature readings. Turbidity was measured by means of a secchi disc (in inches) . The water
depth (inches) was taken at the deepest spot seined, by
means of an ordinary yard stick.
The fish were brought back to the laboratory. Each
fish of a collection was weighed and measured ( weight
in pounds; length in inches) . The length recorded was
the total length of the fish. The average length and average weight (arithmetic mean) of each age group within
a collection was then computed, along with the 95%
confidence interval for each mean value.
RES UL TS: A summary of the computed mean lengths and
weights of each collection is found in Table 1. Each collection is listed along with the date it was made, the number of fish, and the mean lengths and weights.
The temperature of the water ranged from 67.7° F. to
84.0° F. Collections were attempted on October 21,
1961, at five of the best known collecting locations. No
shad were obtained at any location on that date. The
temperature of the water on that day was 52° F. at the
surface and 55° F. on the bottom. This suggests that
water temperature may be an important factor affecting
seasonal distribution of shad.
The average turbidity of the water in the Trempealeau
Pool was 17 inches as opposed to 24 inches from a single
reading in Lake Pepin. All collections were made in
water with a current. Attempts at collecting shad in "back
waters" where there was little or no current were unsuccessful. Fourteen of the sixteen collections recorded
in Table 1 were from a sand bottom. Eight of these were
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also composed in part of mud. Varying amounts of vegetation occurred at 63 % of the collecting stations.
The shad were observed to travel on the surface of
the water in schools approximately 8 to 10 feet in diameter. These were frequently observed, especially on bright
days. There were usually five to ten such schools together. When these were disturbed- for example by the
large fish which were feeding on them - shad would
"skip" along the surface of the water and them submerge.
The most abundant species of fish present with the
shad in seine hauls were white bass (Lepibema chrysops)
large mouth bass, shiners ( N otropis spp.), sheepshead
(Aplodinotus grunniens), and carp ( Cyprinus carpio).
Less abundant species were: northern pike, perch (Perea
fiavescens), walleye, sauger ( Stizostedion canadense),
log perch (Percina caprodes semifasciata), gar pike (Lepisosteus osseus oxyurus), sunfish (Lepomis spp.), and
channel catfish (/ctalurus lacustris punctatus) . Walleyes
found with the shad were large enough (16 to 21 inches)
to be feeding on them. The very fact that they were
found in shallow water suggests that they were feeding
since it is known that walleyes seem to prefer deep
water.
D1scussmN: The range of the mean lengths of those fish
taken during July, 1961 is from 1.59 to 3.35 inches
(Table 1). This approximates the findings of Milton
Trautman, who investigated the gizzard shad of Lake
Erie and the Ohio Drainage. He reported that the length
range of gizzard shad during July was 1.0 to 3.0 inches.
Trautman also found the range of lengths in age group
I during September to be 2.0 to 4.0 inches. Table 1
shows the range of lengths in this study during September was from 5.04 to 5.19 inches. It may be concluded,
therefore, that the growth rate of shad in the Mississippi
TABLE

River is greater than that for this species in the Lake
Erie and Ohio Drainages.
The gizzard shad of Beaver Dam Lake (in Illinois),
as reported by Karl Lagler and Harry Van Meter (1951),
likewise tend to grow more slowly that those of the Upper
Mississippi River. Lagler and Van Meter reported the
mean length for young-of-the-year in August to be 3.4
inches, whereas it can be seen from Table 1 that the
range of mean lengths in Mississippi River shad during
August was from 3.68 to 4.87 inches.
1: The relationship of the mean weight to the time of
collection of gizzard shad belonging to age group I.
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1. A summary of the mean lengths and weights of immature shad from each collection.

A confidence interval of 95% is given for the means.
Collection

Date

A

7-13-'61

Mean Length (in.)

Mean Weight (lb.)

B

7-16-'61

11

1.59 ± 0.18

0.002 ± 0.001

91

2.76 ± 0.03

C

7-24-'61

0.009 ± 0.0003

38

2.85 ± 0.Q7

0.012 ± 0.001

D

7-24-'61

38

3.25 ± 0.Ql

0.Q15 ± 0.001

Number

E

8- 2 -'61

28

4.14 ± 0.09

0.026 ± 0.001

F

8- 4-'61

11

4.23 ± 0.19

0.029 ± 0.004

G

8- 7 -'61

49

3.81 ± 0.05

0.022 ± 0.002

H

8-10-'61

15

3.68 ± 0.42

0.027 ± 0.001

I

8-10-'61

23

4.57 ± 0.15

0.039 ± 0.002

J

8-10-'61

9

4.64 ± 0.06

0.037 ± 0.002

K

8-15-'61

6

8-16-'61

69

4.87 ± 0.10
4.56 ± 0.Ql

0.046 ± 0.003

L

M

8-18-'61

170

4.64± 0.Ql

0,038 ± 0.001

N

8-18-'61

538

4.00 ± 0.01

0.027 ± 0.004

0
p

8-23-'61

73

5.80 ± 0.02

0.Q78 ± 0.003

9- 9 -'61

58

5.19 ± 0.02

0.058 ± 0.0015

Q

9-19-'61

52

5.04 ± 0.05

0.049 ± 0.004

R

10- 2 -'61

40

6.08 ± 0.04

0.083 ± 0.044
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0.039 ± 0.0003
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It is .shown in Figure 1 that the rate of increase in
weight of the gizzard shad was directly proportional to
their age (the slope of this line is equal approximately
to 1). A graph of the corresponding mean lengths (Figure 2) shows that the rate of increase in length tended
to decline with age. During their first year the length increase was directly proportional to time until the fish
re.ached a.length of about 3¾ inches. From this time on,
points began to oscillate about the mean curve, and the
rate of increase in length tended to decrease. A lengthweight curve (Figure 3) further substantiates this relationship.
It should be noted in Table 1 that collections A and 0
are from the Lake Pepin area and differ somewhat in size
from those collections of the Trempealeau Pool. Collection B was made three days after collection A. Although
this time interval is almost insignificant, the difference between the lengths and weights is significant. The specimens in collection A from Lake Pepin are 1.17 inches
shorter and 0.007 pounds lighter than those of collection
B. It can also be seen that the specimens in collection 0
are 1.16 inches longer and 0.040 pounds heavier than
those of collection M ( taken from the trempealeau Pool
five days earlier) . It is known that the water in the Lake
Pepin region warms up later in the spring than does the
water in the Trempealeau Pool. This may be proposed as
an explanation for the small size of shad in the Lake
Pepin region in mid July. However, the fact that the shad
in Lake Pepin were significantly larger by late August
points to more optimal conditions of growth there late
in the growing season. Further sampling is needed to confirm this hypothesis.
The average length of the gizzard shad in late Septem-

2: The relationship of the mean length to the time of
collection of gizzard shad belonging to age group I.

FIGURE

her in the Upper Mississippi River was 5.76 -+- 0.10
inches. Trautman (1956) reported the length of shad
("around one year") in the Lake Erie and Ohio Drainage to range from 4.0 inches to 9.0 inches. Lagler and
Van Meter (1951) reported the young-of-the-year in
December to be 5.8 inches in Beaver Dam Lake. From
this it appears that for comparable periods of time the
young gizzard shad of the Upper Mississippi River are
larger.
CONCLUSIONS: 1. While the weight of young gizzard shad
increased directly proportional to age, the length increased likewise up until about 3¾ inches, after which the
growth rate tended to decrease.
2. Gizzard shad frequent shallow waters ( under 4 feet
in depth) in the Trempealeau Pool of the Upper Mississippi River during the period July to October.
3. Growth rate of shad in the Upper Mississippi River
exceeds that of shad in the Lake Erie, Illinois River and
Ohio River Drainages.
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ZOOLOGY

The Apparent Genetic Relationship Between Campaniform and
Trichoid Sensilla on Drosophila Wings. 1
VERN SISSON, CHARLES L. HAMRUM, and ARTHUR W. GLASS
Gustavus Adolphus College, St. Peter, Minnesota
During campaniform sensilla experiments in 1960-61,
the authors encountered a wing bristle abnormality in the
F 2 and F 3 individuals from white eye x curved wing
crosses. These structures either appeared as normal trichoid sensilla in a location normally occupied by campaniform sensilla, or as intermediate structures between
the trichoid and campaniform sensilla. Also, additional
trichoid sensilla were added on veins not previously occupied by either campaniform or trichoid sensilla. Lees
( 1941) also described such intermediate structures on
the veins of the "hairy" wing mutant of D. melanogaster.
Lees found the "hairy" wing mutant to have almost twice
the normal number of campaniform sensilla. These findings prompted Lees to suggest that the trichoid and campaniform sensilla are homologous structures.
The derivation of the various types of insect sensilla
from a single basic type has been previously suggested.
Snodgrass (1935) hinted that campaniform sensilla may
have lost the bristle with the sockets alone remaining.
Waddington (1956), and Lees and Waddington (1942)
stated that the basic trichogen cell position was altered
in relation to the tormogen cell position by the various
genetic effects to produce the bristle mutaH9ns. The
authors' (1961) investigations support Lees' idea on the
homology of the campaniform organs. Continued work
in this area has been even more indicative of this homology.
METHODS: The authors developed a procedure which
makes it possible to observe the distribution of wing
sensilla without sacrificing prospective parents. This was
done by isolating Drosophila pupae and allowing them
1
Supported by National Science Foundation Undergraduate
Research Participation Grant.
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to emerge. As soon as the wings had opened, the l~ft
wing was cut off just beyond the axillary sclerites. The
tool used for cutting was a razor blade chip mounted in
a handle. A fine tweezers was used to hold the wing during the amputation. The wing was then boiled one minute in 95% alcohol, cleared in xylene, and mounted in
Piccolyte on a slide, using a coverslip over it.
REsUL Ts: The curved wing mutant was used for the
original parental stock. The experiment originally called
for selective matings to produce a high-number campaniform line and a corresponding low line. In both high
and low lines, extra campaniform sensilla were observed
on the R 1 wing area. However, the high-line displayed
a trichoid sensilla quite consistently on R 1 , while the lowline displayed it approximately one half of the time. None
of the high or low line parents used in these crosses
showed these structures; however, a few other curved
wing flies from the parental stock had a small number
of tricp.ia. The trichoid-displaying flies were then inbred.
Once again, as had been encountered in previous years,
the trichoid sensilla and intermediate structures were
found occupying locations where campaniform organs
previously were found. In the absence of a trichoid sensillum, a campaniform organ would again be found at
that location. The trichoid sensilla were found to occupy
quite predictable positions. In this line, as had been the
case in the past, trichoid sensilla did not appear until
additional campaniform organs were added, particularly
on the R 1 wing area.
Figure 1 shows a comparison of the wing of a "trichoid" fly with the wing of a normal wild type fly. Attention should be directed to those areas which are denoted as being predictable sites for trichoid sensilla.
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